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(54) Lightning protection system for wind power generation Installation 



(57) In a lightning protection system for a wind 
power generation installation, a conductor ring 16 Is 
provided on a wind mill vane 1 and at a rotor casing 6 
incorporating a wind power generator 3 a zinc oxide ele- 
ment 18 is provided so as to face the conductor ring 16 



with a spark gap 17, thereby, if a lightning in winter sea- 
son which causes to flow a large current for a long dura- 
tion time hits the wind mill vane 1, the wind power 
generation installation is effectively protected. 
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Description 

BACK GROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

[0001] The present invention relates to a lightning 
protecting system for a wind power generation installa- 
tion. 

2. CONVENTIONAL ART 

[0002] Conventionally, at a rotor casing which incor- 
porates a wind power generator a lightning conductor is 
provided, and at the same time, in order to protect the 
wind power generator and a control unit thereof (herein- 
below called inclusively as a wind power generation 
device) from a lightning hit on a wind mill vane made of 
a low resistance conductor, a lightning protection device 
is constituted while providing a spark ring on the wind 
mill vane and an opposing conductor thereto with a dis- 
charge gap. 

[0003] Great many wind power generation installa- 
tions are these days being built to obtain a clean energy 
and also are being planed. Since wind mills are gener- 
ally built at high on a flat site with no obstacles, the wind 
mills likely suffer lightnings,|therefore. it is necessary to 
take sufficient counter measures to such lightnings. 
• -[0004] It is observed that with regard to lightnings In 
^ summer season, although the voltages of the lightnings 
^ are high, but the current value of the lightning impulse is 
not so high as well as the duration of the impulse current 
_ is comparatively short. Therefore, for the lightnings hav- 
^. ing such lightning impulse current the installation can 
be sufficiently protected through spark discharges with 
the discharge gap. 

[0005] However, with regard to lightnings in winter 
season, the current value of the lightning impulse is 
large and the duration time thereof is also long. There- 
fore, it was observed that if the lightning impulse current 
is large, an over voltage increases which likely damages 
the wind power generation device, in particular, elec- 
tronic parts thereof. 

SUMMARY OF THE INVENTION 

[0006] In view of such problems, an object of the 
present invention is to provide a lightning protection sys- 
tem for a wind power generation installation which effec- 
tively protects a wind power generation device for 
lightnings having a large current value of lightning 
impulses as well as a large duration time. 
[0007] Another object of the present invention is to 
provide a lightning arrester system for a multiplicity of 
wind mills disposed at one site which permits a cost 
reduction. 

[0008] The present invention is characterized by 
providing a protection device with a lightning arrester 



constituted by a non-linear resistance body such as a 
zinc (ZnO) type lightning arrester, in place of a conven- 
tional protection device with a spark gap. A zinc oxide 
type lightning arrester exhibits such a voitage-cunent 

5 characteristic which shows a substantially constant 
electric field intensity (V/cm) with respect to a broad 
band of cun^ent density (A/cm^). 
[0009] Namely, the zinc oxide type lightning arrester 
shows a proper protective characteristic and discharge 

10 current withstanding property in a medium electric field 
region in which an over voltage is applied as well as in a 
high electric field region which is affected by the inher- 
ent resistance of zinc oxide crystallines concerned. 
[0010] The present invention is characterized by 

15 selecting, in particular, a non-linear resistance body 
having the above referred to characteristics and repre- 
sented by a zinc oxide type element, and, specifically, 
provides the following devices. 
[0011] The present invention provides a lightning 

20 protection system provided at a wind power generator in 
which wind mill vanes are rotated by wind force and 
electric power is generated by making use of the rotat- 
ing force ttiereof, wherein at a rotor casing incorporating 
the wind power generator a non-linear resistance body 

25 is provided so as to face tiie wind mill'vanes. :'^ 
[0012] The present invention provijdes a lightning 
protection system provided at a wind power generator in 
which wind mill vanes *are rotated by wind force and 
electric power is generated by nialdng use of thie' rbtat- 

30 ing force thereof, wherein a conductor ring ^s provided 
on the wind mill vanes and at a rotor casing incorporat- 
ing tiie wind power genera^rr a ;rion-lih6ar resistance 
body is provided so as to face the conductor^ rihg with a 
gap. * ' ' V V 

35 [0013] The present Invention provides a lightning 
protection system provided at a wind power generator in 
which wind mill vanes are rotated by wind force and 
electric power is generated by making use of the rotat- 
ing force thereof, wherein at a rotor casing incorporating 

40 tiie wind power generator a zinc oxide type llghtiiing 
arrester element is provided so as to face the wind mill 
vanes. 

[0014] The present invention provides a lightning 
protection system provided at a wind power generator in 

45 which wind mill vanes are rotated by wind force and 
electric power is generated by making use of the rotat- 
ing force thereof, wherein a conductor ring is provided 
on the wind mill vanes and at a rotor casing incorporat- 
ing the wind power generator, a zinc oxide type lightning 

50 arrester element is provided so as to face the conductor 
ring with a gap. 

[0015] The present invention provides a lightning 
protection system provided at a wind power generator in 
which wind mill vanes are rotated by wind force and 
55 electric power is generated by making use of the rotat- 
ing force thereof, wherein, over a plurality of wind mills 
an^anged in an array a lightning conductor Is sti^etched 
and is eartiied to the ground. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Fig. 1 is a view showing an outline of a wind power s 
generation installation to which the present inven- 
tion is applied; 

Fig. 2 shows details of a part in Fig. 1 and shows a 
structure of an embodiment according to the 
present invention; to 
Fig. 3 shows details of another part in Fig. 1 ; 
Figs. 4A through 4D are diagrams showing exam- 
ples when a zinc oxide type lightning arrester is 
used in the present invention; 
Fig. 5 is an entire arrangement diagram of another is 
embodiment according to the present Invention; 
and 

Fig. 6 shows details of a part in Rg. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 20 
EMBODIMENTS 

[0017] Herelnbelow, embodiments of the present 
invention will be explained with reference to the draw- 
ings. 25: 
[0018] Fig. 1 is an overall schematic diagram of ay j 
wind power generation installation to which, a lightning J ^ v 
protection system of the present invention is applied,' n\ \ 
Fig. 2 is an enlarged view of a nacelle portion in Fig. '1 ,< ' {^c- 
and Fig. 3 shows an enlarged view of a base portion .in rt ao' 

■Fig. 1. ■ JV///, 

[0019] In these drawings, the wind power genera- : f 
tion installation is constituted by vanes 1 constituting • 
wind mills, a rotor shaft 2 for supporting the vanes 1 . a ' 
speed increasing gear 9 directly coupled to the rotor 3S 
shaft 2, a generator 3 which is rotated by the speed 
increasing gear 9 and generates electric power, a bear- 
ing device 4 for the rotor shaft 2, a generator control unit 
5. a rotor casing 6 incorporating the rotor shaft 2, the 
generator 3, the bearing device 4 and the generator 40 
control unit 5, a steel tower 7 reinforced therearound by 
a concrete and a slip ring 8 provided between the rotor 
casing 6 and the steel tower 7. of which structure Itself 
is already known. 

[0020] Further, on the rotor casing 6 a lightning con- 45 
ductor 1 1 is provided, which is connected to a ground- 
ing ring 13 via a grounding wire 12 provided in the rotor 
casing 6 and the support column 7, and then connected 
to a grounding electrode 14 via the grounding ring 13. 
This structure is also common and is well Known. so 
[0021] The vanes 1 are made of aluminum serving 
as a low resistance conductor, at the top ends thereof a 
metal chip 15 is provided and at the root portions 
thereof near the rotor casing 6 a conductor ring 16 is 
provided. ss 
[0022] On the rotor casing 6. while facing the vanes 
1, namely facing the conductor ring 16. a non-linear 
resistance body 18 such as a zinc oxide element is pro- 



vided with a gap 17. 

[0023] The zinc oxide element 18 is connected to 
the grounding ring 13 via the grounding wire 12. 
[0024] Figs. 4A through 4D show ways of arrange- 
ment of a zinc oxide element 18. In Fig. 4A. at the down 
stream of the gap 1 7 two zinc oxide elements 18(a) and 
18(b) are provided in series and a discharge gap circuit 
20 which is in parallel with the zinc oxide element 18(a) 
is also provided. In Fig. 4B. a single zinc oxide element 
18 is provided and in parallel therewith the discharge 
gap circuit 20 is provided. In Fig. 4C, three zinc oxide 
elements 18(a), 18(b) and 18(c) are provided in series 
and the discharge gap circuit 20 is provided in parallel 
with the zinc oxide elements 18(a) and 18(b). In Fig. 4D, 
five zinc oxide elements 18(a), 18(b). 18(c), 18(d) and 
18(e) are provided in series and the discharge gap cir- 
cuit 20 is provided in parallel with the zinc oxide ele- 
ments 18(a) and 18(b). 

[0025] A lightning inpulse current flows from the 
metal chip 15 to the vanes 1 and Is discharged to the 
ground via the gap 17 and the zinc oxide element 18 
provided on the rotor casing 6 to thereby limit the abnor- 
mal voltage induced thereby. Then, when the voltage 
restores to a normal state, the discharge is immediately 
r stopped; and the insulation property therebetween Is 
restored to the original state. Therefore, If a large light- 
ening nmpulse current flows In winter season, the zinc 
*:oxide element 18 limits the abnormal voltage and pre- 
vents /electronic parts from being damaged as has been 
.'e)q>lained above. 

' [0026] . ' Figs. 5 and 6 shows another embodiment 

/according to the present invention. 

; [0027] . Fig. 5 shows an entire arrangement of the 
embodiment. In the present embodiment as shown, 
nine (=3x3) wind mills 31 (31a, 31b and 31c) are regu- 
larly arranged In longitudinal and lateral directions each 
with three wind mills. It is possible to arrange regularly a 
plurality of wind mills in either longitudinal or lateral 
direction. In these an^angements, over the wind mills 
arranged regularly lightning conductors 32 (32a, 32b 
and 32c) are ananged. Fig. 6 shows an arrangement of 
a lightning conductor seen from the longitudinal side of 
Fig. 5. 

[0028] In Fig. 5. the lightning conductors 32 are 
supported at both ends thereof by steel towers 33a, 33b 
and 33c and are grounded. 

[0029] It Is preferable in view of cost reduction to 
provide a single lightning conductor 32 over the wind 
mills 31 arranged regularly along a single line. However, 
the function of lightning arrester can be fulfilled, if one or 
a plurality of lightning conductors are arranged over a 
plurality of wind mills aligned along a single line and are 
grounded via the steel towers. 
[0030] As has been explained above, according to 
the present invention, for lightnings in winter season 
which cause a large current for a long duration time as 
well as lightning In summer season generation of an 
abnormal voltage is limited, thereby, damages of the 



3 



5 EP1 036937 A2 6 

wind power generation device, in particular, electronic 
parts used therein can be prevented. 
[0031] Further, as has been explained In connec- 
tion with the second embodiment, through the provision 
of the lightning conductor over the plurality of wind mills, s 
the wind mills are protected against lightnings without 
providing respective lightning arrester elements for 
each of the wind mills. 

Claims io 

1 . A lightning protection system for a wind power gen- 
erator (3), in which wind mill vanes (1) are rotated 
by wind force and electric power is generated by 
making use of the rotating force thereof, wherein a is 
non-linear resistance body (18) facing the wind mill 
vanes (1) is provided at the rotor casing (6) which 
Incorporates the wind power generator (3). 

2. The system of claim 1. wherein a conductor ring 20 

(16) is provided on the wind mill vanes (1) so as to 
face the non-linear resistance body (18) with a gap 

(17) . 

3. The system of claim l orv2. wherein the non-linear ^ 
resistance' body (1 8) is a :zinc' oxide; type lightning 

. an-ester elemeriV' *' 

4. A lightning protection syste'm fo'r a wind power gen- 
erator (3). in which: wind^itiill ,vanes (1) are rotated 30 
by wind force and -electrb-power is generated by 
making use of the rdtatihgrfbrce thereof, wherein a 
grounded lightning conductor (32) is stretched over 
a plurality of wind mills (31) arranged in an array. 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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